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Discontinuous dewetting is a powerful method enabling the generation of thousands of 
microdroplets with a specific geometry, volume and at predefined locations on a patterned 
substrate.
[1-4]
 During the discontinuous dewetting process, liquid is moved along a surface 
possessing strong dewettability with a pattern of highly wettable spots to create an array of 
pinned droplets from picoliter up to microliter volumes.
[5]
 The advantages of this procedure 
are that it is a single-step method, permits massive parallelization, is compatible with high-
throughput screening (HTS) experiments
[6, 7]
 but does not depend on expensive robotics and 
automation, thereby minimizing experimental costs. These advantages make this method 
attractive for HTS of cells including single cell screenings, diagnostic or personalized 
medicine applications.  
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Recently several biological applications requiring both miniaturization and multiplexing 
have been realized via discontinuous dewetting. Driven by surface tension, cell-laden 
hydrogels were assembled on a glass surface patterned with hydrophobic and hydrophilic 
regions.
[8] 
Superhydrophobic-superhydrophilic microarrays were used to create droplet-
microarrays for high-throughput screening of living cells
[7, 9-11]
, to create arrays of hydrogel 
micropads
[2]
 and for single cell screening.
[12]
 However, most of the patterns developed thus far 
only apply to fabricating microdroplet arrays of high surface tension liquids such as water 
(surface tension γlv =72.2 mN m
-1
), while the method often fails when most of the organic 
solvents with lower surface tensions (e.g., ethanol, γlv =22.1 mN m
-1
 or n-hexane, γlv =18.4 
mN m
-1
) are involved.  
There are very few methods compatible with low surface tension liquids. Thus, Whitesides 
and co-workers utilized a two-phase system consisting of water and an immiscible 
hydrocarbon fluid to generate microdroplet arrays of hydrocarbons on patterned SAMs.
[13]
 
However, their approach is incompatible with water-miscible organic solvents. Droplet-
microarrays were also generated using discontinuous dewetting on arrays of microwells 
produced in poly(dimethylsiloxane) (PDMS).
[1]
 Tuteja et al. fabricated superomniphobic 
surface by electrospinning solutions of 1H,1H,2H,2H-heptadecafluorodecyl polyhedral 
oligomeric silsequioxane (fluoro-decyl POSS) and poly(methyl methacrylate), and patterned 
this surface with superomniphilic spots by spatial O2 plasma treatment.
[3]
 Lai et al. patterned 
superamphiphilic areas on a superamphiphobic background via site-selective decomposition 
of 1H,1H,2H,2H-perfluorodecyltriethoxysilane on TiO2 nanostructure films under UV light.
[14]
 
These superomniphobic surfaces have been applied to form microdroplets of organic liquids 
by discontinuous dewetting. To fabricate superoleophobic surfaces, however, special designs 
of surface topography such as overhang
[15, 16]
 or pinecone-like structures
[14]
 are needed, and in 
many cases the surfaces obtain this complex topography at the expense of their laborious 
preparation, sacrificing mechanical strength and transparency.
[17, 18]
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 Here we describe a straightforward two-step approach for surface patterning that enables 
the fabrication of high-density arrays of microdroplets by discontinuous dewetting compatible 
with organic liquids with surface tension as low as γlv =18.4 mN m
-1
. The method is based on 
the chemical modification of a chloro(dimethyl)vinylsilane-coated flat glass surface with 
1H,1H,2H,2H-perfluorodecanethiol (PFDT) via the UV-induced thiol-ene click reaction. 
Since the method does not involve superoleophobic or superhydrophobic surfaces, it 
eliminates the problems of low transparency and complex fabrication, and makes substrates 
with excellent mechanical stability possible. Thanks to the feasibility of using organic 
solvents to prepare high-density droplet microarrays, this approach enables the formation of 
homogeneous arrays of hydrophobic nanoparticles, polymer micropads of controlled shapes, 
as well as polymer microlens arrays. Organic microdroplet arrays prepared on flexible 
polymeric substrates have been also realized. 
The general surface modification and patterning procedure is shown in Fig. 1A. First, a 
microscope glass slide was immersed in a dichloromethane solution containing triethylamine 
(1.6 vol%), 4-(dimethylamino)pyridine (1 mg/mL) as well as chloro(dimethyl)vinylsilane (0.4 
vol%) for 2 min under room temperature. The silanization reaction endowed the glass 
substrate with a thiol-reactive monolayer of vinyl groups
[19]
 (Fig. S1). In the second step, a 
pattern of fluorinated areas was prepared by site-selective immobilization of 1H,1H,2H,2H-
perfluorodecanethiol (PFDT) on the vinyl-modified glass surface under UV irradiation (1 min, 
260 nm, 5 mW/cm
2
) through a quartz photomask. The remaining surface vinyl groups were 
then further modified by cysteamine hydrochloride using the thiol-ene reaction. The well-
delineated chemical pattern with sharp edges was confirmed via time-of-flight secondary ion 
mass spectrometry (ToF-SIMS) (Fig. 1B and S2). Surface modification was also confirmed 
by measuring water and hexadecane static contact angles (θst) (Fig. S3). Thus, PFDT- and 
cysteamine-modified surfaces possessed 38
o
 and 5
o
 hexadecane
 θst, respectively. In addition to 
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the functionalization of vinyl-modified surfaces by cysteamine, we also confirmed site-
selective immobilization of thiol-containing biomolecules, such as biotin-PEG-SH (Fig. S4).  
To characterize the PFDT-surface for its resistance to liquid droplet mobility, so important 
for achieving discontinuous dewetting, sliding angles with 10, 20, 30 and 40 µL droplets of 
liquids possessing different surface tension (see Table S1) were measured (Fig. 1C). All 
liquids with surface tensions between 47.7 and 18.4
o
 displayed sliding angles less than 10
o
 for 
droplets above 30 µL revealing the PFDT-modified glass’s remarkable dynamic dewettability 
(Video S1). The sliding angles of organic liquids increased upon lowering the droplet 
volumes from 40 to 10 µL, which can be attributed to the static friction between the droplet 
and substrate.
[20]
 The cysteamine modified surface, on the other hand, displayed ideal 
wettability by all organic solvents tested with a receding contact angle approaching 0
o
. 
We utilized this surface modification strategy to create wettable cysteamine micropatterns 
surrounded by non-wettable PFDT areas, and studied the effect of discontinuous dewetting. 
The approach to fabricate microdroplet arrays is schematically presented in Fig. 2A. When 
liquid is moved along a PFDT-cysteamine patterned glass surface, the solvent discontinuously 
dewets at the PFDT barriers and spontaneously forms a high-density array of separated 
droplets, each located on cysteamine-modified areas (Fig. S5 and Video S2). Microdroplets 
with complex geometries such as squares, triangles, or even stars could be formed (Fig. 2 
B,C). Apart from hexadecane, many other low surface tension organic liquids, such as olive 
oil (32 mN m
-1
), dimethylformamide (37.1 mN m
-1
), dichloromethane (26.5 mN m
-1
), ethyl 
acetate (23.6 mN m
-1
), acetone (25.2 mN m
-1
), ethanol (22.1 mN m
-1
), and n-hexane (18.4 mN 
m
-1
), can be used to form corresponding microdroplet arrays (Fig. 2D, S6 and Video S3). 
Arrays of channel-like droplets on patterned glass substrates with widths down to 3 µm could 
be generated (Fig. 2E and S7). Finally, the diameter and height of hexadecane droplets 
formed on cysteamine circles of 1000 µm diameter measured 1000±7 µm and 54±2 µm, 
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respectively (Fig. 2F), illustrating good uniformity of the droplets produced via discontinuous 
dewetting method.  
To achieve the effect of discontinuous dewetting, one needs regions with good wettability 
(or poor dewettability with high sliding angles) where droplets become pinned and regions 
with good dewettability that will be dewetted during a liquid’s movement, leading to the 
formation of arrays of discrete droplets. There are two main means of achieving perfect 
dewettability. First, by combining special surface topography with low surface energy, 
superhydrophobicity or superoleophobicity possessing excellent dewetting properties can be 
achieved.
[15-17, 21]
 An opposite approach is based on creating a perfectly smooth and defect-
free surface with low surface energy, which can also lead to a surface with a very low sliding 
angle and excellent dewetting properties.
[22-27]
 Any substrate with a surface roughness 
between these two extreme cases, i.e. either with surface defects or with sub-optimal surface 
topography, will either lead to liquid pinning effects on smooth surfaces or result in the 
Wenzel state on a rough surface, being non-compatible with good dewettability. It should be 
noted that this defect-sensitivity behavior is especially pronounced in conjunction with low 
surface tension liquids, making it increasingly difficult to achieve both good dewettability and 
discontinuous dewetting using such liquids. We tested this defect sensitivity effect by 
comparing a roughened PFDT-modified glass with its flat analogue. As opposed to the 
smooth surface, the rough surface revealed higher sliding angles for hexadecane, and it lost 
the ability to form droplet arrays via the discontinuous dewetting (Fig. 1D and S8). 
The development of microdroplet array on a transparent substrate is essential for a range of 
applications, such as high-throughput screenings using optical detection methods, microscopy 
or UV-Vis absorption spectroscopy. One of the biggest drawbacks associated with 
superhydrophobic and superomniphobic coatings is their poor transparency due to light 
scattering.
[28]
 In contrast, the transmittance of the glass substrate employed in this 
  
 6 
investigation is not altered after the PFDT modification, remaining above 90% in the visible 
light range (Fig. 2H and S9).  
Another challenge all superwettable surfaces share is their low mechanical stability 
resulting from their porous or hierarchical surface topography. The advantage of non-porous 
solid surfaces is that they are mechanically more stable. Here we show the PFDT-modified 
glass retained its dewetting behavior after subjection to different mechanical treatments, such 
as scrubbing with a tissue paper, pressing or performing multiple adhesive tape peel tests. 
Thus, the sliding angle of PFDT-modified glass did not significantly increase even after 25 
tape peel tests, while the patterned glass could still be used to create microdroplets arrays 
even after 100 tape peel tests (Fig. S10). In contrast, a superhydrophobic fluorinated porous 
poly(2-hydroxyethyl methacryate-co-ethylene dimethacrylate) lost its superhydrophobicity 
after 10 tape peel tests (Fig. S10).  
The main potential of microarray platforms consists in the possibility of high-throughput 
screening (HTS) applications. However, it is usually difficult to add libraries of different 
chemicals simultaneously into individual liquid microreservoirs. Here we employed the 
“sandwiching” approach[7] to enable the parallel single-step addition of different chemicals 
into individual organic solvent microdroplets formed via the discontinuous dewetting 
approach. A schematic representation of the organic droplet-array sandwich platform is 
shown in Fig. 3A. To demonstrate a proof-of-principle, a library-microarray (LMA) slide (Fig. 
3B) was prepared by printing two different dyes onto a fluorinated glass slide. In the second 
step, an array of 1-butanol microdroplets (1000 µm square pattern) was sandwiched with the 
LMA slide leading to the dissolution of the chemicals in the individual microdroplets without 
cross-contamination between adjacent droplets (Fig. 3C). This method sets the stage for 
performing miniaturized and parallel high-throughput chemical reactions in organic solvents 
without multiple pipetting steps. In addition, water–oil interfaces in microdroplets could be 
formed by sandwiching an oil microdroplet array with an aqueous microdroplet array formed 
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on a superhydrophobic-superhydrophilic pattern (Fig. 3D-F), thereby enabling miniaturized 
parallel liquid-liquid microextractions or heterophasic organic reactions. 
The deposition of nanoparticles on solid substrates to form precise two-dimensional arrays 
represents another challenge in contemporary nanoscience research.
[29-31]
 Here we 
demonstrate that organic microdroplet arrays can be applied to create two-dimensional 
patterns of homogeneous nanoparticle layers (Fig. 4A). Fig. 4B illustrates a pattern of gold 
nanoparticles (Au NPs) prepared by sliding an ethanol suspension of 200 nm Au NPs along a 
pre-patterned glass surface. Another array of oleic acid-coated iron oxide nanoparticles 
fabricated using the same procedure is shown in Fig. 4C. The iron oxide nanoparticles were 
suspended in n-hexane and self-assembled into hexagon-shape homogeneous patterns. 
Interestingly, there is almost no “coffee ring” effect in this case, most probably because the 
evaporation of hexane happens much faster than the liquid flow generated by the uneven 
evaporation at the edge of the droplets as in the case of slow evaporation of aqueous 
solutions.
[32]
  
We investigated the potential of applying the microdroplet array strategy to create 2.5D 
patterns of polymer micropads (PMPs) (Fig. 5A). We first formed an array of ethylene 
dimethacrylate microdroplets with the desired geometries on a pre-patterned glass, followed 
by photopolymerization under N2 atmosphere to form an array of PMPs, creating 
poly(ethylene dimethacrylate) micropads with features down to 30 µm (volume 0.84 pL) and 
circular, square, triangular or more complex shapes  (Fig. 5B,C). Due to their arched shape 
and transparency, such arrays of transparent polymer micropads of defined shapes behave as 
arrays of microlenses (Fig. 5D,E).  
Finally, we demonstrated that the same chemical modification approach can be applied to 
create wetting-dewetting micropatterns and corresponding organic droplet microarrays on 
flexible polymeric substrates bearing surface hydroxyl groups such as smooth poly(2-
hydroxyethyl methacrylate-co-ethylene dimethacrylate) (HEMA-EDMA) membrane (Fig. 5F). 
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In conclusion, we demonstrated a rapid and convenient surface functionalization method to 
create transparent micropatterns of both highly wettable and non-wettable slippery areas on 
smooth glass or flexible polymer films. These patterns were used to realize a single-step 
approach for the fabrication of arrays of low surface tension liquid microdroplets via the 
discontinuous-dewetting method. A wide range of low surface tension liquids including 
ethanol, methanol, acetone, dichloromethane, toluene and even hexane could be used to 
produce arrays of separated microdroplets with square, circular, hexagon or more complex 
shapes. Such single step formation of thousands of organic microdroplets in precise locations 
in an array format and with the same volumes provides a unique solution for ultra high-
throughput chemical screening applications. The possibility of the parallel addition of 
different chemicals into the individual organic microdroplets was realized by applying the 
sandwiching method. We employed this method also to form arrays of low surface tension 
liquid methacrylate monomers, followed by their polymerization to create high-density arrays 
of polymer microlenses with specific shapes and positions of each lens. This approach is also 
uniquely suited to create patterns of hydrophobic nanoparticles that can be only dispersed in 
organic solvents. To provide examples, we created 2D patterns of both gold and magnetic iron 
oxide nanoparticles.  
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Figure 1. (A) Schematic representation of the silanization reaction and UV-induced thiol-ene 
photo-click reactions for creating the wetting-dewetting micropatterns. (B) ToF-SIMS 2D 
graphs of negative CF3
-
 and the CN
-
 secondary ions, showing the patterning of PFDT and 
cysteamine, respectively. Scale bar: 500 µm. (C) Sliding angles of low surface tension 
solvents on PFDT-modified glass (see Table S1 for more details). (D) AFM images of PFDT-
modified smooth (top) and roughened (bottom) glass, water and hexadecane static θst and 
sliding angle. 
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Figure 2. (A) Schematic representation of the fabrication of a microdroplet array of low 
surface tension liquid via discontinuous dewetting. (B) Formation of an array of hexadecane 
microdroplets on a PFDT-cysteamine patterned glass slide. (C) Brightfield microscopy 
images of hexadecane microdroplets of different geometries. (D) Brightfield microscopy 
images of acetone, ethanol and hexane microdroplet arrays. (E) Fluorescence microscopy 
image of an array of microchannels formed by rolling an acetone solution of fluorescein along 
a glass slide patterned with 20-µm cysteamine-modified stripes. (F) Quantification of 
diameters and heights of hexadecane droplets formed on a 1 mm circular pattern. (G) 
Fluorescence microscopy image of ethanol droplets containing a fluorescein dye. A graph 
showing the fluorescence intensity profile along the row of droplets (inset). (H) UV–NIR 
transmittance spectra of bare glass, PFDT-modified glass, glass coated with a porous 
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polymethacrylate layer,
[10]
 and gold coated glass (100 nm Au/5 nm Ti evaporated on glass 
slide). The transparency of the PFDT-modified glass is comparable with that of bare glass 
slide and above 90% in the visible range. Scale bars: B, 2 mm; C, 200 µm; D and G, 500 µm; 
E, 50 µm. 
 
 
 
 
 
 
 
 
 
Figure 3. (A) Schematics representation of simultaneous addition of chemicals from a library-
microarray (LMA) slide into each individual organic microdroplet by using a droplet-array 
sandwiching technology. (B) Fluorescence microscopy image of a LMA slide. Rhodamine 6G 
and FITC were printed onto a PFDT-modified glass by using a noncontact ultralow volume 
dispenser. (C) Fluorescence microscopy images of an array after transferring the dyes from 
LMA into the individual 1-butanol microdroplets using the sandwiching method. (D) 
Schematics representation of generation of the interfaces between oil and aqueous 
microdroplets by using droplet-array sandwiching technology. (E) Brightfield and 
fluorescence microscopy images of hexadecane droplets (top), Rhodamine B dyed water 
droplets (middle) and the droplets after sandwiching (bottom). A superhydrophobic-
superhydrophilic polymer surface
[10]
 was used for fabricating water droplets. (F) Side view of 
the interfaces between hexadecane and water microdroplets. Scale bars: 500 µm. 
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Figure 4. (A) Schematic representation of the fabrication of 2-dimensional nanoparticle 
arrays using the method of discontinuous dewetting. (B) Brightfield microscopy image of an 
array of Au nanoparticles formed using their ethanol dispersion. Scale bar: 500 µm. SEM 
image shows the formation of coffee ring structures at the corners. (C) SEM images of an 
array of oleic acid coated iron oxide nanoparticles formed by the discontinuous dewetting of 
their hexane dispersion. High-magnification image shows the absence of the coffee ring effect 
due to the fast evaporation of hexane droplets. 
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Figure 5. (A) Schematic showing the formation of 2.5D polymer micropad arrays. Liquid 
ethylene dimethacrylate monomer is first self-assembled into microdroplets with desired 
geometry on a pre-patterned glass slide, and then polymerized under UV light. (B) Brightfield 
images of poly(ethylene dimethacrylate) micropads with square (left) and triangle (middle) 
geometries, and a 3D-profilometry image of a star-shaped micropad (right). (C) SEM image 
of poly(ethylene dimethacrylate) micropads as small as 33 µm in diameter. Diameter and 
heights of five polymer micropads are measured by optical profilometry. (D) Experimental 
setup of the projection experiment. (E) Optical micrograph of images projected through an 
array of microlenses. Original image is in the inset. (F) Photograph of a flexible HEMA-
EDMA polymer layer with a hexadecane microdroplet array. A brightfield microscopy image 
of the hexadecane array on the polymer film is inserted. Scale bars: B and F, 500 µm; C, 50 
µm; E, 300 µm.  
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Table S1. Surface tension of different liquid at 20 °C.
[1]
 
 
 
 
 
  
Liquid σ [mN m-1]
Ethylene glycol 47.7
N,N-Dimethylformamide 37.1
Cyclohexanol 34.4
Olive oil 32.0
n-Hexadecane 27.5
Dichloromethane 26.5
Acetone 25.2
1-butanol 24.5
Ethyl acetate 23.6
Ethanol 22.1
n-Hexane 18.4
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Figure S1. (A) Atomic force microscopy (AFM) image of a silicon wafer before (top) and 
after (bottom) chloro(dimethyl)vinylsilane modification. (B) AFM image of a 
chloro(dimethyl)vinylsilane modified silicon wafer scratched by tweezers (left) and the height 
change along the blue line shown in A (right). The calculated thickness of the 
chloro(dimethyl)vinylsilane layer is around 1 nm and is similar to the ellipsometry result 
(0.97±0.08 nm), illustrating that the chloro(dimethyl)vinylsilane coating on silicon wafer is a 
monolayer. Furthermore, unlike di- or trichloro-functional silanes, the 
chloro(dimethyl)vinylsilane can only dimerize and not polymerize.
[2] 
Hence, we could infer 
that the chloro(dimethyl)vinylsilane coating on glass, a silica-like substrate, is also a 
monolayer.  
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Figure S2. High resolution ToF-SIMS image of F
-
-ions, showing a sharp edge of the PFDT-
modified pattern. 
 
 
 
 
 
 
Figure S3. Water (left column) and n-hexadecane (right column) static contact angles on 
various surfaces. 
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Figure S4. A vinyl-modified glass was site-selectively modified by 1H,1H,2H,2H-
perfluorodecanethiol. Then a microdroplets array of acetone solution containing biotin–PEG–
thiol (100 mg/mL) was generated on the pre-patterned glass and irradiated under UV light, 
followed by washing. The pattern was visualized by incubating the substrate with a solution 
of Alexa Fluor 594-labeled streptavidin. 
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Figure S5. Description of the discontinuous dewetting method for creating microdroplet 
arrays on a surface with dewettable-wettable patterns. (A) Bulk organic liquid dewets the 
PFDT-modified areas (dewetting areas) at a receding contact angle from left to right. (B) On 
reaching the left edge of the cysteamine-modified area (wetting area), the organic 
microdroplet becomes pinned at the left boundary. (C-E) Bulk liquid continues to move 
across the right edge, and the liquid film starts to become thinner gradually. (F) Organic liquid 
film eventually ruptures and the microdroplet is formed in the wettable area. This process 
leaves each of the hydrophilic area with an organic microdroplet (Figure 2F, G). 
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Figure S6. Brightfield microscopy images of dichloromethane (DCM), acetone, ethyl acetate 
(EtOAc), ethanol, olive oil and N,N-dimethylformamide (DMF) microdroplet arrays prepared 
by discontinuous dewetting method on a prepatterned glass. The side length of the square 
spots is 500 µm. 
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Figure S7. Fluorescence microscopy images of arrays of microchannels formed by rolling an 
ethanol solution of fluorescein along glass slides patterned with PFDT-modified stripes of 
different widths. Ethanol solution formed linear droplet structures visualized by fluorescence 
with widths down to 3 µm. 
 
 
 
 
Figure S8. (A) Photograph showing the formation of an array of hexadecane microdroplets 
on a PFDT-prepatterned smooth glass via discontinuous dewetting. A color-mode microscopy 
image of the hexadecane array is inserted. 1-dodecanethiol patterned smooth glass (B) and 
PFDT patterned rough glass (C) don’t have the ability to form hexadecane microdroplets 
arrays via the discontinuous dewetting. The hexadecane liquid is dyed red (Oil Red O). 
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Figure S9. (A) Transmittance spectra of bare glass, PFDT-modified glass, porous polymer 
layer coated glass,
[3]
 and gold coated glass.
[4]
 Compared with bare glass, the transparency of a 
PFDT-modified glass is unchanged and above 90% in the visible light range. (B) Photograph 
showing the relative transparency of a hexadecane microdroplets array on a patterned glass. 
The resulting hexadecane microdroplets array is highly transparent and the background photo 
is clearly visible through the sample.   
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Figure S10. (A) Sliding angles of 20 µL ethanol droplets on a PFDT-modified glass (○) as 
well as 8 µL water droplet on a superhydrophobic porous polymer layer
[3]
 (◆) after tape peel 
test (sticking and removing the adhesive “Scotch tape”) for different times. After 10 times of 
tape peel tests, the porous polymer layer lost its superhydrophobicity, indicating the polymer 
was removed layer by layer. However, the sliding angle of PFDT-modified glass remains 
unchanged during 25 times of the tape peel tests, showing good mechanical durability. A 
photograph showing the tape peel test is inserted. (B) The brightfield image of ethanol and 
hexadecane microdroplet arrays on a pre-patterned glass. This prepatterned glass can be used 
as a template for generating liquid microdroplets array even after the tape peel tests for 100 
times.  
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Experimental Section  
 
Materials and Methods 
2-Hydroxyethyl methacrylate (HEMA) and ethylene dimethacrylate (EDMA) were purified 
using a short column filled with basic aluminum oxide to get rid of the inhibitors. Gold 
nanoparticles (250 nm) in PBS solution were purchased from Alfa Aesar (Germany). The 
gold nanoparticles were collected by centrifugation and re-suspended into ethanol. Oleic acid 
coated iron oxide nanoparticles were synthesized according to the literature.
[5]
 All other 
chemicals were purchased from Sigma-Aldrich (Germany) and used without further 
purification. Schott (Germany) Nexterion Glass B UV transparent glass plates were used in 
this work.  
 
Characterization 
Ellipsometric data (shown in the Figure S1 legend) were acquired using a SENpro 
ellipsometer (SENTECH Instruments, Germany) in the rotating analyzer mode in the spectral 
range of 370−1050 nm. SEM images were obtained using the LEO 1530 Gemini scanning 
electron microscope (Zeiss, Germany) at the Institute of Nanotechnology (INT), KIT. Prior to 
SEM measurements, samples were sputtered with a 10 nm gold layer using a Cressington 108 
auto sputter coater (INT, KIT). The distribution of cysteamine and PFDT fragments on the 
surface was confirmed by ToF-SIMS (ION TOF Inc., Münster, Germany), IFG, KIT. The 
brightfield images were taken using a Leica DFC360 microscope (Germany). The 
fluorescence images were captured by a Keyence BZ-9000 fluorescent microscope (Japan). A 
UK 1115 digital camera from EHD imaging (Germany) was used to take images of water and 
hexadecane droplets on the surface under ambient conditions. ImageJ software with a 
Dropsnake plugin was used to measure the contact angle. UV-Vis spectroscopy was 
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performed with a HR2000+ high resolution spectrometer (Ocean Optics Inc., USA) equipped 
with DH-2000-BAL light source (Mikropack GmbH, Germany).  
 
Preparation of dewetting-wetting pattern on bare glass  
Two bare glass plates were immersed into 49 mL of dichloromethane containing 
triethylamine (TEA) (0.8 mL), chloro(dimethyl)vinylsilane (0.2 mL) and 4-(dimethylamino) 
pyridine (DMAP) (50 mg, 0.46  mmol) serving as a catalyst. Then, the solution was stirred at 
RT for 2 min. The plates were washed with ethanol and dried. 
Chloro(dimethyl)vinylsilane modified glass plates were then wetted with ethyl acetate 
solution of 20 vol% of 1H,1H,2H,2H-perfluorodecanethiol, covered by a quartz chromium 
photomask, and irradiated by 5.0 mW·cm
-
² 260 nm UV light for 60 s. After removing the 
photomask, the glass was washed with acetone and dried.  
The resulting glass was wetted again with ethanol-water (1:1) solution containing 10 wt% of 
cysteamine hydrochloride, covered by a quartz slide, and irradiated by UV light for 60 s. The 
plate was washed extensively with ethanol and dried. 
 
Preparation of superhydrophobic porous surface and superhydrophobic-superhydrophilic 
micropatterns 
We employed a recently published procedure developed in our group to make 
superhydrophobic surface and superhydrophobic-superhydrophilic micropatterns on 
nanoporous HEMA-EDMA polymer layers.
 [3]
 
 
Preparation of poly(ethylene dimethacrylate) micropad arrays  
First, 30 µL of a mixture of ethylene dimethacrylate (EDMA) and 2,2-dimethoxy-2-
phenylacetophenone (photoinitiator, 1 wt. %) was drained off a pre-patterned PFDT-
cysteamine glass plate to form an array of monomer microdroplets. Then the glass substrate 
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was placed into a flask filled with N2 and irradiated with UV (312 nm, 2.0 mW·cm
-
² ) for 30 
min and washed with acetone. 
 
Preparation of flexible and smooth HEMA-EDMA polymer layer 
A piece of cellulose membrane (Whatman regenerated cellulose membrane filter, pore size 
0.2 µm) was placed on a Teflon film (American Durafilm Co.) substrate and wetted by 
polymerization mixture of HEMA (89 wt%), EDMA (10 wt%) and 2,2-dimethoxy-2-
phenylacetophenone (photoinitiator, 1 wt%). Then this cellulose membrane was covered by 
another Teflon film and irradiated for 15 min with 5.0 mW·cm
-
² 260 nm UV light. After 
removing the Teflon films, the resulting polymer layer was washed extensively with ethanol. 
In order to create a PFDT-cysteamine pattern, the HEMA-EDMA polymer layer was 
functionalized and patterned by the same manner as described for the functionalization of 
glass plates (see also Figure 1A). 
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Video S1. A 20 µL ethanol droplet moves on the PFDT-modified smooth and rough glass. 
The PFDT-modified rough glass loses the dewettability for ethanol. The tilt angle of the 
substrates is 8
o
. 
 
 
 
Video S2. When a bulk hexadecane droplet is moved along a PFDT-cysteamine patterned 
glass surface, the solvent discontinuously dewets at the PFDT barriers and spontaneously 
forms a high-density array of separated droplets, each located on cysteamine-modified areas. 
The side length of the square spots is 500 µm. 
 
 
 
Video S3. The video shows the formation of a high-density array of ethanol microdroplets on 
a PFDT-cysteamine patterned glass surface. The side length of the square spots is 500 µm. 
 
 
 
 
 
 
